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INTRODUCTION 
Introducing computers in school : Recent developments in 
Community activity 
In compliance with the Council resolution of 19 September 1983 
regarding the introduction of new informational technologies 
in education*1* of 24 September 1983, and based on the 1985-
1987 working programme adopted by the Commission on 14 Decem-
ber 1984*2', implementing this resolution, the Commission 
organised various meetings on a European scale on specific 
aspects of the introduction of new informational technologies 
in educational systems. 
As a follow-up to the Summer University which was held in Nice 
in July 1984, the Commission and the Belgian authorities 
organised a Summer University in Liège (in July 1985) in which 
the Liège and Ghent experimental pedagogy laboratories 
cooperated from the technological and scientific standpoint. 
The theme retained - new technologies in primary school - is 
one of the themes included in the Commission's 1985-1987 
working programme, because familiarising children with 
computers in the compulsory education context is 
indispensable. 
Furthermore, in addition to the role that new informational 
technologies can play in instruction as it is today, it seems 
that they could facilitate acquiring and mastering fundamental 
concepts and, more generally, increase learning capacity. The 
Commission attached great importance to these meetings which 
1) JO N° C 256 of 24 September 1983 
2) COM/84/722 f ina l 
gave h i g h - l e v e l r esea rchers (in informational and pedagogical 
q u e s t i o n s ) and s p e c i a l i s t s an o p p o r t u n i t y t o compare t h e i r 
v i e w p o i n t s w i t h t h e i r c o l l e a g u e s from t h e v a r i o u s Community 
c o u n t r i e s and t h u s t o c r e a t e n e t w o r k s of European c o n t a c t s . 
The f i n a l r e p o r t of t h e Summer U n i v e r s i t y i n L i è g e was 
w r i t t e n by S y l v i e OSTERRIETH, f rom t h e U n i v e r s i t y o f L i e g e 
e x p e r i m e n t a l p e d a g o g y l a b o r a t o r y , d i r e c t e d by P r o f e s s o r de 
LANDSHEERE. 
T h i s r e p o r t i s r e l a t i v e l y t e c h n i c a l , and t h e r e f o r e we a r e 
p r e s e n t i n g h e r e t h e b a s i c q u e s t i o n s w h i c h w e r e p u t t o t h e 
p a r t i c i p a n t s a s m a t t e r f o r t h o u g h t . 
F o r t h e f i r s t t i m e i n J u l y 1 9 8 5 , The C o m m i s s i o n a n d t h e I t a -
l i a n a u t h o r i t i e s o r g a n i s e d a week e x c l u s i v e l y r e s e r v e d f o r 
y o u t h i n t h e f r a m e w o r k o f t h e I n t e r n a t i o n a l Y o u t h Y e a r . T h i s 
w e e k - l o n g e v e n t g a v e an o p p o r t u n i t y t o 150 young p e o p l e from 
15 t o 18 y e a r s of a g e t o l e a r n a b o u t r e c e n t d e v e l o p m e n t s i n 
t h e u s e of new t e c h n o l o g i e s i n t h e i n d u s t r i a l s e c t o r . 
P a r t i c i p a n t s w e r e v e r y e n t h u s i a s t i c a b o u t t h i s e v e n t , w h i c h 
combined t r a i n i n g , c u l t u r a l and t o u r i s t i c a c t i v i t i e s . 
The r e p o r t was drawn up by t h e E u r y d i c e European U n i t 
A f t e r t h e s y m p o s i u m s i n M a r s e i l l e ( D e c e m b e r 1 9 8 3 ) , i n New-
c a s t l e ( J u l y 1 9 8 4 ) a n d B o l o g n e (May 1 9 8 5 ) , t h e C o m m i s s i o n 
o r g a n i s e d a E u r o p e a n symposium i n c o o p e r a t i o n w i t h t h e German 
a u t h o r i t i e s on new t e c h n o l o g i e s i n s e c o n d a r y t e c h n i c a l a n d 
v o c a t i o n a l e d u c a t i o n . 
T h e s e s y m p o s i u m s w e r e i n t e n d e d f o r p e r s o n s m a k i n g d e c i s i o n s 
a b o u t i n c o r p o r a t i n g new t e c h n o l o g i e s i n i n s t r u c t i o n a n d f o r 
i n s p e c t o r s and t e a c h e r t r a i n e r s . 
The f i n a l r e p o r t on t h e B e r l i n symposium was drawn up by Prof. 
Dr. Rul GUNZENHAUER - University of Stut tgar t - Computer I n s t i t u t e . 
Monique LEENS, 
SUMMER UNIVERSITY ON Ν Ι Τ AND PRIMARY SCHOOL EDUCATION 
Liège, July 1935 
Forty research specialists from various Member States of the 
European Community discussed the main aspects of introducing 
computers in primary school. For ten days they met in a "Sum­
mer University" which took place in Liège from 4 to 1 3 July 
1985, where they were able to become familiar with the experi­
ments and the works undertaken by their European colleagues 
and to compare their points of view. 
Participants dealt with five themes in conferences, debates 
and demonstrations. Each theme was introduced by the 
fundamental questions which are reproduced below : 
Theme 1 : Interactive languages for cognitive, affective and 
social development of children : objectives, methods and 
results. 
For a few years now, educational research specialists have 
been introducing programming languages into basic education. 
Three main lines of questions come up here. They pertain to 
the objectives to be pursued, the methods used and the 
evaluations that have been made. 
1. What are the objectives pursued in introducing programming 
languages at school? 
Are these objectives cognitive, affective or social? 
The first justification for introducing the LOGO* environment, 
and more generally programming languages, in primary school is 
that hope that it will encourage development of intellectual 
capacities. Although a certain number of indications seem to 
support the hypothesis of the efficiency of interactive lan-
guages in high level know-how, there are still fundamental 
questions which have not been answered. In particular, it must 
be specified which cognitive effects are expected, and it 
must be determined if they are durable and transferable. 
What capacities is one trying to improve by using programming 
languages ? 
- Analysing problems; 
- Structuring solutions; 
- Ability to 
express one's self by various means 
evaluate the pertinence of various solutions 
manage informational elements--to treat, use, conserve or 
eliminate these elements--in short to behave more efficiently; 
- Producing divergent behaviours (creativity)? 
Is one trying to obtain general cross-discipline cogni-
tive objectives (like the capacity to solve problems) or ob-
jectives related to disciplines, like acquiring certain mathe-
matical concepts, certain geometric structures, certain lin-
guistic relationships ...? In that case, doesn't one run the 
risk of going back to intellectual gymnastics which have never 
been proven efficient. 
* LOGO : Programming language developed according to Piaget's 
pedagogical theories, promoted by S. PAPERT and his 
assistants (MIT 1981) 
The Logo environment includes te language and a methodological 
process based on the user's activity (pupil) in constructing 
his knowledge. 
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In current research, what is being studied is essentially the 
effects of using programming languages on the development of 
high level skills. But shouldn't other types of effects be 
envisaged? This would of course imply that the scope of re­
search be widened. 
Whatever option is chosen, these learning processes cannot be 
considered independently from their affective and social side­
effects. 
What affective objectives are being pursued? 
­ Acquiring a more positive self­image ? 
­ Being able to cope with a situation, to overcome obstacles, 
to meet challenges? 
­ Showing flexibility, adapting to new situations or to new 
subjects 
­ Keeping an open mind when confronted with a great quantity 
of information? 
What are the social objectives? 
­ Being able to work in self­defined functional teams, to 
share one's view point and understanding that of others, to 
be creative in groups 
­ Being aware of the dignity of others, respecting the work of 
others, understanding the problems of others near and far. 
2.What methodological languages and environments are most 
suitable to meet these objectives? 
­ What types of programming languages should be recommended 
(sequential, procedural, declarative)? 
­ Do certain languages give an advantage to certain methodolo­
gies and are they more adequate for attaining certain objec­
t i v e s ? For example, i s i t p o s s i b l e , by us ing c e r t a i n l a n -
guages , t o s e l e c t i v e l y d e v e l o p v a r i o u s c o g n i t i v e s k i l l s , 
r ang ing from a s imple formal t r a n s l a t i o n of a problem to 
problem so lv ing v ia a c q u i s i t i o n and app l i ca t ion of concepts 
and s t r u c t u r e s ? 
- What type of human environment and teacher -pupi l i n t e r a c t i o n 
should be sought? 
There are many people in favour of discovery learn ing ( t r i a l 
and e r r o r ) . But i s s t r u c t u r e d and even perhaps " e r r o r l e s s " 
l ea rn ing more e f f i c i e n t ? 
Does the t e a c h e r - p u p i l r e l a t i o n s h i p change when NIT a r e 
i n t r o d u c e d ? If so , i s i n t r o d u c i n g NIT in s c h o o l s w i thou t 
adequate p r io r teacher t r a i n i n g the road to d i a s t e r ? 
- How should c l a s s e s be organised given the mater ia l a v a i l a b l e 
(sometimes only one computer) and given the number of pup i l s 
and t h e i r i nd iv idua l c h a r a c t e r i s t i c s (for example : pace of 
work? 
- How should these a c t i v i t i e s be included in the curriculum? 
3. How should eva lua t ions be made and what are t h e i r r e s u l t s ? 
- What problems should be eva lua ted , p a r t i c u l a r l y in the af-
f e c t i v e and soc ia l domain? 
- Can t h e p r o ' s and con ' s of NIT's c o n t r i b u t i o n t o e d u c a t i o n 
be eva lua ted a l ready? 
- I s research going forward to e v a l u t e the in t roduct ion of NIT 
in education in the medium and long term? 
- What c h a r a c t e r i s t i c s shou ld t h i s r e s e a r c h have t o come t o 
v a l i d conclusions? 
- Does t h e a s se s sme t of the e f f e c t s of NIT r e q u i r e hav ing 
recourse to new methods or techniques? 
- Are cos t -bene f i t ana lyses more r e l i a b l e in t h i s f i e l d than 
in o t h e r p e d a g o g i c a l f i e l d s where t h e i r c o n c l u s i o n s have 
almost always been dubious? 
Theme 2 : E d u c a t i o n a l sof twared for development of b a s i c 
s k i l l s : reading, wr i t ing , t a l k i n g , mathematics. 
Bas ic s k i l l s ( the 3 R's) have always been f o c a l a r e a s for 
schools and for research in education. Unfortunately, the b ias 
of i n t e r e s t has always been d i rec ted towards the r e s u l t s of 
the i n s t r u c t i o n , not t o the process. I t i s t rue t ha t s ince the 
beginning of the 20th century, headway has been made thanks to 
major works on the t r a n s f e r of l e a r n i n g and the f u n c t i o n a l 
approach. But in-depth psychological s tud ies are s t i l l needed. 
Some a r e c u r r e n t l y be ing done. They a re based on l e a r n i n g 
models developed from psychology and informational t h e o r i e s . 
In t h i s c o n t e x t what i s t h i s r e s e a r c h on, one may wonder, and 
what r e s u l t s have been observed. 
From a more general pedagogical s tandpoint , more than ever the 
f u n c t i o n a l approach seems j u s t i f i e d : l e a r n i n g must meet a 
need t h a t the p u p i l f e e l s , i t must be meaningful for each 
i n d i v i d u a l and must t a k e i n t o account h i s own i n d i v i d u a l 
c h a r a c t e r i s t i c s . This i s why t h e r e i s a need for i n d i v i -
d u a l i s e d or s e m i - i n d i v i d u a l i s e d i n s t r u c t i o n . The funct ional 
p r i n c i p l e means t h a t a l l of the p u p i l ' s c h a r a c t e r i s t i c s a r e 
t aken i n t o account : t he l e v e l of t r a i n i n g , a f f e c t i v i t y , 
psychomotor c h a r a c t e r i s t i c s , s o c i a l a d a p t a t i o n . . . C r e a t i v e 
expression and s o c i a l p o t e n t i a l must a l s o be used. Although 
t h e s e p r i n c i p l e s a r e not new, can i t be c e r t i f i e d t h a t they 
are g e n e r a l l y respected in cur ren t school p rac t i ce? 
How can ce r t a in cu r ren t pedagogical t rends which r e j e c t these 
p r i n c i p l e s and recommend a re tu rn to "d i rec t i n s t r u c t i o n " be 
i n t e r p r e t e d ? These a r e c e n t r e d around the t e a c h e r and the 
subjec t ; they emphasize l o w - l e v e l cogni t ive processes i n f e r -
r ing tha t they are more immediately e f f ec t i ve . 
This movement can hard ly be separated from concern about the 
growing funct ional i l l i t e r a c y in most i n d u s t r i a l i s e d coun t r i e s 
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and problems encountered by migrant populations. Why do pupils 
(and apparently more and more of them) leave primary school 
without knowing how to read, without being able to express 
themselves in writing and without being able to solve 
that elementary mathematical problems that one meets with 
everyday? Why does this same inaptitude continue on into 
secondary education, and even higher education? How can the 
phenomenon be analysed. How can these difficulties be overcome 
both in basic education and in adult education? 
The arrival of NIT has given new hope but two series of 
questions must be asked : 
1° Can teaching and learning assisted by NIT be functional, 
and make use of the most advanced contributions of psycho-
logy and other social sciences? If so, under what condi-
tions and to what extent? 
2° - Is existing educational software satisfactory? 
- What does it in fact contribute? Do valid achievement 
measurements exist? What have we learned from them? 
- Is there sufficient quantity to meet demand. What funda-
mental and applied research and development are needed? 
Can priorities be given? Which ones? 
- What materials and what languages correspond best to the 
need for creating educational software. 
If the efficiency of using educational software can be 
demonstrated, an educational policy should be implemented. 
As here it is a question of basic learning, it is important, 
even more than elsewhere, to ensure equality of educational 
chances and not to favour groups which are already privileged 
in other ways. In this context, the minimum equipment for a 
primary school and the initial and continued teacher training 
required to get optimum benefits must be defined. 
Theme 3 : Educational software for 
a) learning disciplines (history, geography, 
sciences and foreign languages); 
b) development of cognitive, affective and social 
skills. 
Preliminary remark 
Cognitive, affective and social activities associated with 
this theme cannot be artifically isolated from the activities 
related to the two preceding themes. The principle of general 
methodology of instruction - notably the principle of the 
functional approach - are also applicable here. 
A. Learning disciplines 
In primary education, two trends of thought currently coexist. 
The first suggests an interdisciplinary and functional ap-
proach. In certain countries, for example, history, geography 
and sciences are grouped together under the label "disciplines 
d'eveil" or again various disciplines are integrated by using 
the project method. The second tendency, which has become more 
popular lately in several countries, treats various branches 
separately and independently. 
Are the obstacles to using an interdisciplinary method and 
implementing the functional approach basically institutional, 
conceptual or are they related to organisational problems? We 
have reason to hope that NIT could be very useful for the 
organisational aspect. Research in this field and experiments 
with real situations must continue and should probably be 
enlarged. 
Whatever the school of thought to which they belong, and 
independently from the significant aspect of learning, 
teachers are trying on one hand to impart knowledge; they 
often emphasize a tutorial and drill and practice approach. On 
the other hand, they pursue more general objectives, more or 
less clearly it's true, on a higher level : developing the 
capacity to analyse and to summarise a situation, becoming 
familiar with experimental methods ... 
Drl 11 and practice programs are easy to create and they are 
the most numerous today. Although they are definitely inte-
resting and efficient, they doubtedlessly can reinforce a 
tendency to impose teaching methods which concentrate more on 
the subject than on the child, on the proper method than on 
the differentiated approach to problems. 
Even for software, there are still a number of questions which 
remain open. How should it be inserted into the curriculum, 
for example? What would be the effects of the combination of 
the teaching styles -- those used by the teacher and those 
used by the educational software? How can software be made 
less rigid? Will intensive use of poor quality software reduce 
the faculty for adaptive responses, regrettably limit expres-
sive codes and bring cultures to the lowest common level? 
Particular attention must be maid to simulation educational 
software. To what extent can this be used both for traditional 
and functional instruction? 
Also, software quality is highly variable quality. Moreover, 
it is often limited to graphic representation. Why not look 
for something else? In particular, the importance of educa-
tional games is certainly underestimated, particularly adven-
ture games which include more varied parameters. 
And what about the use of general software for educational 
purposes : data banks, word processing, "picture software" 
(rather like an improved blackboard) ... ? 
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One a l s o h e a r s about " i n t e l l i g e n t e d u c a t i o n a l so f tware" : 
p a r t i c u l a r l y about so f tware which o f f e r s the use r v a r i o u s 
learn ing s t r a t e g i e s corresponding to h i s i nd iv idua l charac-
t e r i s t i c e s , for example , v a r i o u s types of e x p l a n a t i o n s and 
comments. I s t h i s type of sof tware r e a l l y e f f i c i e n t ? I s t h e 
educat ional mi l ieu f ami l i a r with i t ? Does i t inc lude r e s u l t s 
from research on a r t i f i c i a l i n t e l l i g e n c e which i s c u r r e n t l y 
making cons iderable progress? 
B. Development of cogn i t i ve , a f fec t ive and soc ia l s k i l l s 
S k i l l s must not be developed independently of experience t h a t 
i s r e a l and meaningful for the p u p i l . In t h i s c o n t e x t , i t 
would be u s e f u l t o see what NIT may permi t or f a c i l i t a t e for 
teaching basic s k i l l s . 
I t seems tha t general software - word processing, data bases 
or e x p e r t systems - because of t h e i r "open" a s p e c t , shou ld 
play an important r o l e in t h i s f i e l d . 
What experiments are going on in t h i s f i e l d ? What gu ide l ines 
should be drawn? 
I f one t r u l y w a n t s t o p u r s u e h i g h - l e v e l o b j e c t i v e s i n 
cogn i t i ve , a f f e c t i v e and soc ia l development, i t i s important 
t o v e r i f y whether c u r r e n t sof tware or t h a t which i s be ing 
developed a l lows us to a t t a i n these ob j ec t ives . In p a r t i c u l a r , 
the pedagog ica l method, t he degree of autonomy t o be l e f t t o 
the s t u d e n t and t h e t y p e s of "feedback" a v a i l a b l e must be 
analysed. In t h i s context , i t should be speci f ied which so f t -
ware c h a r a c t e r i s t i c s t h a t favour the acqu i s i t i on of e f f e c t i v e 
and d e s i r a b l e working methods, g r e a t e r c o n c e n t r a t i o n on t h e 
job , prudent i n t e l l e c t u a l o r i g i n a l i t y , .. . 
Similarly, the characteristics of software which are best 
suited for affective and social development must be determined. 
Here, often reticence has been expressed with regard to the 
frequent use of the computer for fear that it may encourage 
isolation and an introverted attitude of the pupil, and may 
deprive him of certain aspects of interpersonal relationships 
such as reference to implicit understanding, connotations, ... 
How much truth is there in this? 
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Theme 4 : Creating and evaluating educational software: 
technical and methodological perspectives, effi-
cient methods for developing quality products and 
evaluating their effectiveness. 
Whether it is developed through commercial channels or on a 
small scale by teachers or research teams, educational 
software poses a whole series of problems. 
From the methodological standpoint, the relationship between 
educational software and the curriculum is still vague. True, 
quality tools should be integrated into the curriculum without 
too many problems. But it is possible that the very existence 
of this software causes changes in the curriculum. For exam-
ple it makes it possible to treat subjects which have been 
inaccessible to date because of the extent of the calculations 
involved or the quantity of data to be consulted or handled. 
In what fields does educational software influence the curri-
culum or could it do so? What is the extent of that influence? 
What content does this software communicate and what content 
could it or should it communicate? ... Too many questions are 
still unanswered and others will certainly come up as NIT make 
headway. 
Developing software also poses various problems. 
From the organisational point of view first of all, the need 
for "professionalism" in this field, which requires close 
cooperation between educational specialists, specialists in 
information technology and specialists in specific fields, is 
becoming increasingly evident. How can this cooperation be 
institutionalised? What framework should be used? What admini-
strative provisions should be made to free teachers from all 
or part of their current duties? How can they be prepared for 
this job? How would the work and the responsibilities be 
shared.. .? Current ly , because of the lack of concrete exper i -
ments in the f i e l d , the scope of these problems i s not known. 
Some count r i es in the Community have a l ready created cen t res 
to develop educat ional software where technic ians and educa-
t o r s work t o g e t h e r . But s h o u l d n ' t we go f u r t h e r , and f o l l o w 
the example of the European Software Publ i shers in envisaging 
t h i s problem on a European, ra ther than a n a t i o n a l , s c a l e ? 
From t h e economic p o i n t of view, i t i s becoming and more 
apparent t h a t developing c a r e f u l l y prepared software with a 
high q u a l i t y content and educat ional methodology i s d i f f i c u l t 
and t ime consuming. The b e s t e x p e r t s e s t i m a t e a c u r r e n t 
average cost p r ice of one m i l l i o n Belgian francs (FF 15,000 = 
$ 20,000) for a one hour program. These programs a r e not p r o -
duced in s e r i e s by commercial firms because the investment i s 
too h igh as compared t o s a l e s ( n o t a b l y because of p i r a t e 
reproduct ion) . Shouldn' t we therefore c rea te pub l i c s e r v i c e s 
which suppo r t or o r g a n i s e the development of high q u a l i t y 
software? 
To a c c e l e r a t e and s i m p l i f y the development of e d u c a t i o n a l 
software, var ious manufactures are cu r r en t ly offer ing a s e r i e s 
of t o o l s , l anguages and a u t h o r i n g sys tems. But t h i s package 
o f t e n s e r i o u s l y l i m i t s t h e d i d a c t i c and e d u c a t i o n a l 
p o s s i b i l i t i e s of t h e c o m p u t e r . These c o n s t r a i n t s must 
i m p e r a t i v e l y be i d e n t i f i e d . Moreover, p s y c h o - e d u c a t i o n i s t s 
shou ld a l s o draw up e x p l i c i t d i d a c t i c models and p r o c e d u r e s 
which in t h e i r op in ion ought t o be a p p l i e d in e d u c a t i o n a l 
s o f t w a r e . In t h i s way, b e t t e r t o o l s for d e v e l o p i n g programs 
could be forged. 
The e v a 1 u a t i o n of e d u c a t i o n a l s o f t w a r e a l s o d e s e r v e s 
a t t e n t i o n . "Debugging" p rocedures to v e r i f y t he q u a l i t y of 
programs from the s t a n d p o i n t of in fo rmat ion t e c h n o l o g y have 
been d e v e l o p e d by i n fo rma t ion s p e c i a l i s t s . These shou ld be 
a p p l i e d t o e d u c a t i o n a l programs. A g r e a t number of g r i d s and 
15 -
evaluation schemes have already been published to further the 
evaluation of the educational quality. These grids should now 
be integrated to produce a series of minimum requirements. 
Based on these lists, educational software could be given a 
guarantee of quality. But what independent organisation could 
award this guarantee? How could it become credible? Could it 
withstand commercial pressure? Could educational software 
which does not meet minimum quality standards be excluded from 
schools? 
Evaluating the results of using educational software also 
poses many problems. Conclusions from current research are too 
scant and too divergent. An in-depth study of research methods 
is necessary. In addition to evaluating results in terms of 
acquisition, these studies should also deal with evaluating 
learning processes, which is a more delicate problem. 
A concerted international effort is needed with regard to 
copyrights as concerns distribution of educational software. 
The there is too much at stake, in terms of human and material 
resources, to leave this point open. Adapting software to user 
needs entails a question of intellectual property. Most 
techniques for protecting software make adaptations impos-
sible. Should software continue to be protected? How can the 
problem of pirate reproduction be tackled? Isn't unauthorised 
reproduction most blatant in the educational sphere? Isn't is 
worth considering a non-commercial distribution network? But 
then, how could this network function? 
In order to promote distribution of educational software, a 
certain amount of standardisation would be desirable. This 
standardisation should take into account both psycho-educa-
tional and information technology factors. Defining the 
psycho-educational requirements to be applied to informational 
material is an urgent problem. 
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Theme 5 : Introducing new technologies in basic instruction : 
their impact on teaching methods and research, 
national and regional policies. 
When analysing the introduction of NIT at primary school 
level, we must distiguish between the child as a programmer 
and the child as a user of educational software. 
Bar a few rare exceptions, our countries do not have 
significant experience of these two aspects of introducing NIT 
in schools. A sufficient number of software programs and 
adequate material is required for this. 
What policy should be adopted to meet these goals? Among the 
countries in the European Community, France and Great Britain, 
because of their national policy on information sciences, are 
privileged examples. But these examples may be only temporary. 
How can a policy be rationally founded without doing rigorous 
experiments? It would be preferable to begin with laboratory 
experiments (limited number of pupils, high quality teachers), 
followed by controlled experiments in pilot schools (represen-
tative groups of pupils, motivated teachers) and finally to 
experiment with revised material in a representative sample of 
the schools concerned. Systematic observation (both case stu-
dies and observations of the classes) is needed during all 
stages of the study. But the infrastructure and the funds are 
lacking to implement this approach which is costly in terms of 
skills and time. 
But, because of the impact NIT will and already does have in 
our society, blindly launching reforms that concern the entire 
educational system would be almost irresponsible. What are the 
minimum precautions to be taken? And what must be done so that 
teachers take all possible advantage of the new means at their 
disposal? It has often been recalled lately that 
individualised methods of instruction have existed for a long 
time. But they are not often applied in school practice. Why 
would the arrival of computers mean an immediate and sponta-
neous change in teacher behaviour? 
How can we move on from the pilot experiment stage to 
the general educational system? Will a radical change of 
school organisation be needed? Should school architecture be 
changed? If individualisation or semi-individualisation really 
takes place, will the current breakdown into years of study 
subsist? There does not seem to be any doubt that introducing 
computers and adequate educational software in schools could 
lead to changes in the curriculum and in teaching and learning 
methods. What changes can we foresee today and under what 
conditions? 
What methodology will be the most effective to give teachers a 
general understanding of informational technology so that they 
can become skilled users, so they can wholly or partially 
develop software themselves, so they are able to define their 
requirements reasonably for hardware and software producers? 
The reply to these questions needs a great deal of research. 
Some research projects may be quite short; others, on the 
contrary, will almost certainly be longitudinal. How should 
they be planned and financed? Who will carry them out? Univer-
sity departments? Teacher training schools? ... with what type 
of cooperation? 
What research methods seem the most promising? 
What research seems the most urgent? Can the research be 
handled by international teams inside the Community? How can 
it be financed? What are the guidelines? How shall it be 
evaluated? 
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As the Summer University moved forward, teams of research 
specialists with mutual professional interests were created 
and projects for cooperation on the European level were thus 
developed. 
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"YOUTH AND NEW TECHNOLOGIES" WEEK - Turin 8-13, July 1985 
INTRODUCTION 
The purpose of this European event, organised in the International Youth 
Year by the Piedmont Region and the Province of Turin, in collaboration 
with the Commission of the European Communities, was to give young 
people an overview of the use of new information technologies. 
150 young people between 15 and 18 years of age were chosen by the 
Ministries of National Education in each Member State. 
During the opening session, Mr Giancarlo Tapparo, Assessor of Labour 
and Vocational Training, described the actions undertaken by the Piedmont 
Region to train young people in new technologies. Mr Boden, Luxembourg 
Minister of Education and President of the Council of Ministers emphasized 
the importance of community programmes dealing with new technologies. 
The "Youth and new technologies" week is a good illustration, he feels, 
of the spirit of the Milan summit meeting and symbolises a People's Europe. 
Mr Lenarduzzi, Division Head of the department for "Cooperation in the 
field of education" mentioned how much is at stake in NIT in education: 
out of 270 million Europeans, 140 million are under 25 years of age, 
60 million are in the school system. 
Mrs Agnelli, Under-Secretary of Foreign Affairs and Chairperson of the 
Italian Committee for the International Youth Year, declared that European 
industry must pool its resources and its projects. 
The strategic force of tomorrow's industry will be that of human resources 
and intelligence. 
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The welcoming session clearly showed the findanental role of training 
of youth and of education. "If Europe is to meet the technological 
challenges of the end of this century, it must invest in youth " 
PRACTICAL EXERCISE WORKSHOPS 
As of the second day, the young people were divided into three working 
groups according to their language skills. 
Computer workshops were organised by the CSI, FIAT and the 
Polytechnical College of Turin. 
At the CSI, the young people took part in workshops on: 
graphics (monitoring air q u a l i t y ) , managing data banks, artificial 
intelligence (using Prolog and Logo languages) and cartography (visua-
lising the weather in Europe and in the Piedmont area on the screen). 
At FIAT LANCIA and FIAT NONE, the workshops notably dealt with the use 
of interactive graphic instruments to elaborate a car model, and using 
a personal computer to draw up a short training course. 
At the Turin Polytechnic, the young people worked in the laboratory 
at basic computer exercises (short demonstrations of interactive 
didactics on the computer). 
VISITS TO FIRMS 
Participants in the "Youth and new information technologies" week 
visited several firms. 
Visiting FIAT MIRAFIORI enabled them to see the degree of mechanisation 
and robotisation the firm has reached. The young people had the opportunity 
to learn about the electronic image processing system used by the firm ILT, 
which has made considerable progress in automatic composition and lay-out. 
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At the S. Paolo Banking Institute of Turin, several microcomputers were 
made available to the young people who could thus work with the central 
system and the data banks used by the Bank. 
At CSELT, which does research in the telecommunications and electronics 
fields, the young people visited artificial intelligence and fibre 
optics laboratories and the video library. 
They were also able to visit the PIRELLI tyre factory where the functioning 
of the electronic information service between the plants and mechanized 
sub-systems was explained to them. At Centro Studi Automazione Tessile de 
Biella, the use of computers to control looms and to manage the factory 
aroused a great deal of interest among the young people. 
These visits to plants gave rise to many comments from the young people; 
they made it possible for them to exchange their view points and to set 
up a dialogue mainly pertaining to working conditions, unemployment, 
retraining possibilities, the cost of mechanization, jobs lost and new 
job openings. The participants were also able to assess the advantages 
and disadvantages of using NIT in manufacturing processes and their social 
and economic consequences. 
In some cases, these visits modified the participants' outlook on new 
technologies and professional life. 
CULTURAL AND LEISURE ACTIVITIES 
Along with this busy work programme, cultural activities were planned 
to give the young people a social, cultural and touristic glance at Turin 
and the surrounding area (visit of the city of Turin, the historic centre, 
the Superga Basilica, the Stupinigi castle and the Egyptian museum). The 
young people were able to attend a rock and jazz concert and taste Italian 
and Piedmont gourmet cuisine. 
For the last evening, a group of young artists from Turin gave a stage play 
and a dance was organised. 
The cultural, scientific and leisure activities allowed most of the 
young people to discover and appreciate the differences and personalities 
of the other participants. The real desire to communicate sometimes ran 
into the problem of having a real practical knowledge of languages. 
Clearly the visit to Turin has created or strengthened the desire to 
communicate and will encourage young people to study European languages 
more closely. 
A ROUND TABLE TO END THE WORKING PROGRAMME 
The closing session took place in the form of a round table with the 
participation of Professor E. Pentiraro (Expert in Informatics and in 
New Technologies), Dr. C. Sabbatini (Member of the National Council for 
Technological Innovation CGIL), Professor Jean Donio (Professor at the 
University of Paris), Senator G. Fassino, Mr D. Novelli (European Parlia-
ment), Assessor G. Tapparo and Mr G. Aseani (Vice-President of ENAIP). 
Part of this session was devoted to the reports of the three groups of 
young people. They all wanted to thank the organisers and to express 
their hope that another seminar of this kind would again be organised. 
Article written by the 
Eurydice European Unit 
E U R O P E A N S E M I N A R S P O N S O R E D BY THE FE D E R A L R E P U B L I C OF GERMANY 
IN CONJUNCTION WITH THE C O M M I S S I O N OF THE E U R O P E A N C O M M U N I T I E S 
ON THE INTRODUCTION OF NEW INFORMATION TECHNOLOGIES AT THE SECONDARY 
SCHOOL LEVEL 
Int roduc11 on 
At e a r l i e r s e m i n a r s h e l d at M a r s e i l l e s ( F r a n c e ) , N e w c a s t l e ( G r e a t 
B r i t a i n ) and B o l o g n a ( I t a l y ) , e x p e r t s f r o m E u r o p e a n C o m m u n i t y 
Member S t a t e s had b e e n a b l e t o g a t h e r v a l u a b l e i n f o r m a t i o n on 
t h e a p p l i c a t i o n o f d a t a p r o c e s s i n g and r e c e n t d e v e l o p m e n t s i n 
i n f o r m a t i o n t e c h n o l o g y i n e d u c a t i o n . The key i s s u e d i s c u s s e d 
a t the B e r l i n seminar was b a s i c t r a i n i n g i n i n f o r m a t i o n t e c h n o l o g y , 
d a t a p r o c e s s i n g , and - c l o s e l y r e l a t e d - t h e use of compute r s 
a t t h e s e c o n d a r y s c h o o l l e v e l i n b o t h g e n e r a l e d u c a t i o n a n d 
p r o f e s s i o n a l t r a i n i n g s c h o o l s . 
T e a c h i n g c o n t e n t s and a p p r o a c h e s i n the a r e a of d a t a p r o c e s s i n g 
and b a s i c t r a i n i n g i n i n f o r m a t i o n t e c h n o l o g y a t t h e s e c o n d a r y 
s c h o o l l e v e l d i f f e r f r o m Member S t a t e t o Member S t a t e w i t h i n 
t h e European Community . 
But as M i n i s t e r B o l d e n ( L u x e m b o u r g ) ment ioned i n h i s p r e s e n t a t i o n , 
t h e r e has been g e n e r a l a g r e e m e n t s i n c e M a r s e i l l e s t h a t : 
- i n s t r u c t i o n i n t h e most r e c e n t i n f o r m a t i o n t e c h n o l o g y 
s h o u l d f o r m an i n t e g r a l p a r t o f g e n e r a l e d u c a t i o n a t 
t h e s e c o n d a r y l e v e l , and t h a t : 
- i t i s i m p o r t a n t f o r s t u d e n t s t o h a v e had e x p o s u r e t o 
such t e c h n o l o g y b e f o r e g o i n g on t o p r o f e s s i o n a l t r a i n i n g 
s c h o o l s . 
P a r t i c i p a n t s a t t h e B e r l i n S e m i n a r were p r e s e n t e d w i t h v a r i o u s 
e x a m p l e s of c o n c e p t s and measures a p p l i e d i n the F e d e r a l R e p u b l i c 
o f Germany as a b a s i s f o r r e f l e c t i o n and d i s c u s s i o n among European 
C o m m u n i t y Member S t a t e s . T h i s t o o k t h e f o r m o f a l e c t u r e by 
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P r o f . A r i t ( B e r l i n ) , p r o v i d i n g a g e n e r a l o v e r v i e w of d e v e l o p m e n t s 
i n t h i s f i e l d , t h e p r e s e n t a t i o n o f v a r i o u s t e a c h i n g p r o j e c t s 
i n t h e i n f o r m a t i o n t e c h n o l o g y a r e a , v i s i t s to schools and i n d u s t r i a l 
e n t e r p r i s e s , as w e l l as s e m i n a r work i n f o u r d i f f e r e n t w o r k i n g 
p a r t i e s . Each s e m i n a r began w i t h an i n t r o d u c t o r y l e c t u r e . 
2 . O v e r v i e w l e c t u r e 
P r o f . A r l t ( B e r l i n F r e e U n i v e r s i t y ) f i r s t gave a b r i e f o u t l i n e 
of t h e d e v e l o p m e n t o f c o m p u t e r s c i e n c e as a s c h o o l s u b j e c t i n 
t h e F e d e r a l R e p u b l i c o f G e r m a n y , a c c o m p a n i e d w i t h an o v e r v i e w 
of t h e German e d u c a t i o n s y s t e m t o h e l p e x p l a i n t h e v a r i e t y o f 
d i f f e r e n t forms of e d u c a t i o n . He went on to show how the development 
and i n t e g r a t i o n o f a new s u b j e c t - such as c o m p u t e r s c i e n c e 
- r e q u i r e s t a c k l i n g a b road range o f q u e s t i o n s i n f o u r d i f f e r e n t 
p rob lem a r e a s : 
- Deve lopment and t e s t i n g of s y l l a b i and background m a t e r i a l 
T h a n k s t o c l o s e c o o p e r a t i o n b e t w e e n s c h o o l s , t e a c h e r s , 
e d u c a t i o n d e p a r t m e n t s and e x p e r t s , t h e e s s e n t i a l w o r k 
f o r t h e i n t r o d u c t i o n o f c o m p u t e r s c i e n c e as a s u b j e c t 
i n g e n e r a l e d u c a t i o n s c h o o l s ( s e c o n d a r y l e v e l I I ) h a d 
been l a r g e l y c o m p l e t e d by 1 9 8 2 . 
- D e v e l o p m e n t and t e s t i n g o f t e a c h i n g m a t e r i a l , media and 
s o f t w a r e . The m a t e r i a l needed t o e n s u r e t h e p r o p e r t e a c h i n g 
o f c o m p u t e r s c i e n c e i n s c h o o l s was s u c c e s s f u l l y d e v e l o p e d 
and t e s t e d , f o l l o w i n g e x p e r i m e n t s w i t h l a r g e n u m b e r s 
o f d i f f e r e n t m o d e l s . On t h e o t h e r h a n d , t h e t e a c h i n g 
s o f t w a r e r e q u i r e d f o r t h e i n t r o d u c t i o n o f b a s i c t r a i n i n g 
i n i n f o r m a t i o n t e c h n o l o g y ( i n p a r t i c u l a r i n the p r o f e s s i o n a l 
t r a i n i n g s c h o o l a r e a ) i s s t i l l l a r g e l y n o n - e x i s t e n t . 
- T h e r o l e o f t h e t e a c h e r was l a r g e l y u n d e r e s t i m a t e d i n 
t h e i n i t i a l p h a s e s o f i n t e g r a t i n g c o m p u t e r s c i e n c e and 
i n f o r m a t i o n t e c h n o l o g y . A s s i s t a n c e i n d e v e l o p i n g t h e 
s u b j e c t was p r o v i d e d i n i t i a l l y by m o t i v a t e d t e a c h e r s 
( i n p a r t i c u l a r at t h e s e c o n d a r y I I l e v e l ) . At t h e p r e s e n t 
s t a g e , a much l a r g e r number o f t e a c h e r s i s r e q u i r e d , 
who must f i r s t o f a l l be t r a i n e d . E x t e n s i v e p r o g r a m m e s 
t o p r o v i d e such t e a c h e r s h a v e b e e n s t a r t e d i n s e v e r a l 
s t a t e s i n the F e d e r a l R e p u b l i c . 
- The p r o v i s i o n of c o m p u t e r s y s t e m s . The a c q u i s i t i o n and 
i n s t a l l a t i o n of computers in schools has gone ahead r e l a t i v e l y 
s l o w l y , and i n some c a s e s has b e e n an u p h i l l t a s k , w i t h 
t h e e x c e p t i o n of t h e F r e e S t a t e o f B a v a r i a , w h i c h h a s 
f o u n d e d a s t a t e i n s t i t u t e f o r t h e " j o i n t d e v e l o p m e n t 
of computer s c i e n c e , and f o r the t e s t i n g and m a i n t e n a n c e 
of h a r d w a r e and s o f t w a r e s p e c i a l l y produced fo r s c h o o l s " . As 
a r e s u l t , t h i s p a r t i c u l a r s t a t e has b e e n a b l e t o a t t a i n 
a h i g h l e v e l o f u n i f o r m i t y i n the a c q u i s i t i o n of sys tems 
t h r o u g h o u t t h e s t a t e . 
T h e a b o v e - m e n t i o n e d d e v e l o p m e n t s , w h i c h a r e shown i n d i a g r a m 
f o r m i n i l l u s t r . 1 , h a v e r e c e i v e d c o n s i d e r a b l e s u p p o r t f r o m 
v a r i o u s q u a r t e r s , i n c l u d i n g recommendations from the Data Processing 
S o c i e t y ( G e s e l l s c h a f t fu r I n f o r m a t i k ) , a youth computer programming 
c o m p e t i t i o n , b u s i n e s s f i r m s , p a r e n t s and o t h e r i n s t i t u t i o n s . 
P r o f . A r l t summarized the s i t u a t i o n by s t a t i n g t h a t t h e d e v e l o p m e n t 
o f c o m p u t e r s c i e n c e s as a s c h o o l s u b j e c t a t g e n e r a l e d u c a t i o n 
s e c o n d a r y l e v e l I I s c h o o l s ( p r i m a r i l y as a o p t i o n a l s u b j e c t ) 
h a d so f a r b e e n p o s i t i v e . I n t h e p r o f e s s i o n a l s c h o o l s a r e a , 
s y l l a b i were c u r r e n t l y b e i n g p r e p a r e d i n a l m o s t a l l German s t a t e s . 
T h e r e was an, u r g e n t n e e d t o i m p r o v e t e a c h e r q u a l i f i c a t i o n s as 
w e l l as computer h a r d w a r e . D i s c u s s i o n s had b e e n u n d e r way s i n c e 
1984 on t h e deve lopment of "bas ic t r a i n i n g in i n f o r m a t i o n techno logy" 
( i n p a r t i c u l a r a t s e c o n d a r y l e v e l I ) . C e r t a i n s t a t e s had a l r e a d y 
i n t r o d u c e d such i n s t r u c t i o n on a t r i a l b a s i s . The speed of i n n o v a t i o n 
had been r e m a r k a b l y h i g h f o r t h e e d u c a t i o n s y s t e m . 
NETWORK FOR AN INTEGRATED COPUTER SCIENCE SYSTEM (cf. Prof. Arlt's lecture) 
NATIONAL COMPUTER SCIENCE COMPETITION PARENTAL DEMANDS 
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P r o f . A r l t i l l u s t r a t e d h i s l e c t u r e w i t h e x a m p l e s f r o m d i f f e r e n t 
German s t a t e s and w i t h d i a g r a m s . 
3 . P r e s e n t a t i o n o f t e a c h i n g p r o j e c t s 
A number o f w i d e l y d i f f e r i n g t e a c h i n g p r o j e c t s were d e m o n s t r a t e d 
a t an e x h i b i t i o n o f h a r d w a r e and s o f t w a r e , f rom d i d a c t i c l a b o r a t o r y 
e x p e r i m e n t s ( G e r m a n F e d e r a l P o s t O f f i c e ) , c o m p u t e r - a s s i s t e d 
t e a c h i n g m a t e r i a l ( e . g . as d e v e l o p e d by t h e S t a t e o f H e s s e ' s 
I n s t i t u t e o f E d u c a t i o n a l P l a n n i n g and S c h o o l D e v e l o p m e n t ) , t r a i n i n g 
s o f t w a r e ( e . g . f o r t h e German C i v i l S e r v i c e A s s o c i a t i o n Academy) 
and programmes f o r t e a c h i n g c o m p u t e r s c i e n c e s i n t h e u p p e r c l a s s e s 
o f e l e m e n t a r y s c h o o l s ( " H a u p t s c h u l e " ) ( e . g . t h o s e d e v e l o p e d 
by t h e s t a t e a u t h o r i t i e s o f t h e F r e e S t a t e o f B a v a r i a i n A u g s b u r g ) , 
t o v i d e o t e x t f o r use i n s c h o o l s ( e . g . i n t h e S t a t e o f B e r l i n ) . 
The p r e s e n t a t i o n i n c l u d e d a w i d e b u t r e p r e s e n t a t i v e s e l e c t i o n 
o f t e a c h i n g a n d t r a i n i n g p r o j e c t s c u r r e n t l y b e i n g u n d e r t a k e n 
w i t h i n t h e t h e F e d e r a l German e d u c a t i o n a l s y s t e m , where c o n s i d e r a b l y 
m o r e i s h a p p e n i n g t h a n c o u l d be d e m o n s t r a t e d by t h e e x a m p l e s 
g i v e n i n B e r l i n . 
The d i f f e r e n t p r o j e c t s were a t v e r y d i f f e r e n t s t a g e s o f m a t u r i t y : 
some had h a r d l y s t a r t e d , o t h e r s w e r e t h e r e s u l t o f s e v e r a l y e a r s ' 
d e v e l o p m e n t and t e s t i n g w o r k . 
The p r o j e c t s p r e s e n t e d ( s y l l a b i , t e a c h i n g u n i t s f o r b a s i c t r a i n i n g 
i n i n f o r m a t i o n t e c h n o l o g y , s i m u l a t i o n e x a m p l e s , p r o g r a m m i n g 
l a n g u a g e s , d i f f e r e n t v i d e o t e x t s y s t e m s a n d t e a c h i n g s o f t w a r e 
( " t e a c h w a r e " ) f o r v e r y d i f f e r e n t k i n d s o f c o m p u t e r - a s s i s t e d 
t e a c h i n g ) l e a d us t o b e l i e v e t h a t t h e y w i l l r e c e i v e w i d e s p r e a d 
s u p p o r t . 
The p a r t i c i p a n t s f r e q u e n t l y gave the comment that f ede ra l i zed approach to edu-
c a t i o n ir, Western Germany has at t imes led to an almost i n f i n i t e and (as seen 
from the o u t s i d e ) impenetrable d i v e r s i t y of approaches, models and exper iments 
i n the f i e l d of e d u c a t i o n . 
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4. V i s i t s to schools and industrial companies 
P a r t i c i p a n t s took full a d v a n t a g e of the visits to Berlin schools 
and i n d u s t r i e s p r o v i d e d for in the p r o g r a m m e . T h e w r i t e r of 
this article only took part in isolated visits, which were certainly 
not r e p r e s e n t a t i v e . He w i l l t h e r e f o r e r e f r a i n from m a k i n g an 
overall j u d g m e n t . 
5. C o n t r i b u t i o n s of working p a r t i e s 
T h e f o u r w o r k i n g p a r t i e s set up d u r i n g the s e m i n a r e x a m i n e d 
computer s c i e n c e and b a s i c t r a i n i n g in i n f o r m a t i o n t e c h n o l o g y 
in the following four a r e a s : 
- secondary level II - g e n e r a l education schools 
- secondary level I 
- s e c o n d a r y l e v e l II - c o m m e r c i a I l y - o r i ent ed p r o f e s s i o n a l 
training schools 
- s e c o n d a r y l e v e l II - t e c h n i c a l l y - o r i en t ed p r o f e s s i o n a l 
t ra i ning schoo Is . 
In a l l f o u r a r e a s it w a s p o s s i b l e to o b s e r v e how t h e u s e of 
computers in s c h o o l s - t o g e t h e r w i t h i n s t r u c t i o n in c o m p u t e r s 
and t h e i r b a s i c use in data p r o c e s s i n g - has developed in three 
stages : 
Stage 1: The c o m p u t e r as the s u b j e c t of i n s t r u c t i o n : the 
o n l y m a t e r i a l n e e d e d is a s i n g l e c o m p u t e r as 
an e xample. 
Stage 2: T h e c o m p u t e r as a t o o l in ( c o m p u t e r s c i e n c e ) 
i n s t r u c t i o n . T h i s r e q u i r e s one VDU w o r k s t a t i o n 
p e r 2-3 s t u d e n t s , a l l o w i n g s t u d e n t s to p r o g r a m 
or w o r k on v a r i o u s i n t e r a c t i v e a p p l i c a t i o n s on 
their o w n . 
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S t a g e 3 : C o m p u t e r s as a medium o f e d u c a t i o n ; I n c l u d i n g 
e v e r y p o s s i b l e a p p l i c a t i o n and method of c o m p u t e r -
a s s i s t e d l e a r n i n g , i n p a r t i c u l a r s i m u l a t i o n s , 
a p p l i c a t i o n s from the area of t e c h n i c a l communicat ion , 
t u t o r i a l l e a r n i n g and s t r a t e g i c g a m e s , as w e l l 
as a p p l i c a t i o n s i n the teaching of s c i e n c e , l a n g u a g e s , 
s o c i a l s c i e n c e s and m a t h e m a t i c s . 
Not l e a s t because of t h e s e t h r e e s t a g e s of a v a i l a b i l i t y , computer 
a p p l i c a t i o n s p e n e t r a t e d i n i t i a l l y i n t o t h e g e n e r a l s e c o n d a r y 
l e v e l I I s c h o o l s ( g e n e r a l g r a m m a r s c h o o l s , and grammar s c h o o l s 
s p e c i a l i z i n g in economic s c i e n c e s ) , l e a d i n g t o t h e r a p i d deve lopment 
of a c o m p u t e r s c i e n c e " o p t i o n " ( w i t h i n t e r a c t i v e use of computers) . 
C u r r e n t l y t h e p r o c e s s is b e i n g r e p e a t e d , w i t h t h e c o m p u t e r b e i n g 
used b o t h as a t o o l and a medium, a t secondary l e v e l I and p r o f e s -
s i o n a l t r a i n i n g s e c o n d a r y l e v e l I I . The use o f t h e c o m p u t e r 
as a medium w i l l o n l y become more w i d e s p r e a d w i t h i n t h e f ramework 
o f b a s i c t r a i n i n g i n i n f o r m a t i o n t e c h n o l o g y , w h e r e c o m p u t e r 
s y s t e m s a r e d e a l t w i t h i n c o n j u n c t i o n and i n c o m p a r i s o n w i t h 
o t h e r t e c h n i c a l media ( c o m m u n i c a t i o n s s y s t e m s , v i d e o t e x t , d a t a 
banks e t c ) . 
5 . 1 . S e c o n d a r y l e v e l I I - g e n e r a l e d u c a t i o n s c h o o l s 
T h i s w o r k i n g p a r t y f i r s t d i s c u s s e d an i n t r o d u c t o r y l e c t u r e g i v e n 
by P r o f . C l a u s ( D o r t m u n d ) on t h e s u b j e c t o f " c o m p u t e r s c i e n c e 
i n the grammar school s i x t h f o r m " . Deve lopments here a r e r e l a t i v e l y 
c o n s i s t e n t t h r o u g h o u t t h e F e d e r a l R e p u b l i c ( n o t l e a s t due t o 
t h e r e c o m m e n d a t i o n s p u b l i s h e d i n 1 9 7 4 by t h e D a t a P r o c e s s i n g 
Soc i e t y) : 
a ) I n a l l s t a t e s c o m p u t e r s c i e n c e i s an o p t i o n a l s u b j e c t i n 
t h e r e f o r m e d s i x t h form s y l l a b u s ( s e c o n d a r y I I ) and i n some 
s c h o o l s i s e v e n an o b l i g a t o r y m a t r i c u l a t i o n s u b j e c t . T h i s 
o p t i o n i n c l u d e s , r e l a t i v e l y c o n s i s t e n t l y t h r o u g h o u t W e s t e r n 
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G e r m a n y , the following a r e a s : 
solution of a l g o r i t h m i c p r o b l e m s , 
t r a n s p o s i t i o n of m a t e r i a l into data s t r u c t u r e s , 
systematic working (in programming) and careful documentation, 
use of existing p r o g r a m s and " t o o l s " in problem s o l v i n g , 
functional d e s c r i p t i o n of computer systems 
( t h e o r e t i c a l ) b o u n d a r i e s of a Igori thmizat i on 
p o s s i b i l i t i e s and a p p l i c a t i o n s of data processing 
h u m a n - c o m p u t e r i n t e r f a c e and work organization 
e f f e c t s on so c i e t y . 
In g e n e r a l it is o n l y p o s s i b l e to p r o v i d e a limited s e l e c t i o n 
of these t h e m e s . But in a d d i t i o n to these topics computer science 
t e a c h i n g s h o u l d also allow s t u d e n t s to obtain practical computer 
skills without w h i c h the a b o v e - m e n t i o n e d k n o w l e d g e is no m o r e 
than t h e o r y . Such skills i n c l u d e : 
knowledge of a (good) computer language, 
u n d e r s t a n d i n g the system functions of an (extended) operating 
system, 
f a m i l i a r i t y w i t h e s s e n t i a l a u x i l i a r i e s ( " t o o l s " ) s u c h 
as p r o g r a m p a c k a g e s and d a t a bank a c c e s s t e c h n i q u e s , 
f a m i l i a r i t y w i t h c e r t a i n c r i t e r i a f o r e v a l u a t i n g c o m p u t e r 
s y s t e m s , 
e x e m p l a r y k n o w l e d g e o f d o c u m e n t a t i o n p r o c e d u r e s . 
P r o f . C l a u s a d d e d : " S u c h g o a l s and s k i l l s sound v e r y d e m a n d i n g ; 
h o w e v e r , i t o n l y m a k e s s e n s e t o t e a c h t h e m i n e l e m e n t a r y 
f o r m . We a r e n o t l o o k i n g t o p r o d u c e c o m p u t e r s c i e n t i s t s " . 
b) The f o l l o w i n g r e a s o n s can be adduced t o j u s t i f y t h e i n t r o d u c t i o n 
o f c o m p u t e r s c i e n c e as a t e a c h i n g s u b j e c t : 
S o c i a l i n t e r a c t i o n and c h a n g e i s b a s e d on d a t a . I n f o r m a t i o n 
t e c h n o l o g y d e v e l o p s m e t h o d s f o r p r o d u c i n g , p r o c e s s i n g 
a n d t r a n s f e r r i n g d a t a , t h e r e b y a c c o r d i n g i t a g r o w i n g 
i n f l u e n c e on s o c i a l d e c i s i o n - m a k i n g p r o c e s s e s . 
C o m p u t e r s c i e n c e o f f e r s c o n s t r u c t i v e t e a c h i n g p o s s i b i l i t i e s , 
m a k i n g use o f w i d e l y a v a i l a b l e a p p a r a t u s . 
The a l g o r i t h m i c m o d e l i s g a i n i n g e q u a l s t a t u s w i t h t h e 
t w o " m o t o r s " o f s c i e n t i f i c d e v e l o p m e n t : e x p e r i m e n t a n d 
t h e o r y . C o m p u t e r s i m u l a t i o n s a n d a n a l y s e s f r e q u e n t l y 
r e p l a c e e x p e r i m e n t s and can a l s o s e r v e e i t h e r t o s u p p l e m e n t 
o r r e p u d i a t e t h e o r y . 
T h e new t e c h n o l o g i e s a l l o w us t o move a h e a d i n t o new 
d i m e n s i o n s ( o f t h o u g h t ) . I n t h e f u t u r e , a c c o r d i n g t o 
P r o f . C l a u s , we w i l l h a v e t o p l a n o u r t h i n k i n g ( o r more 
p r e c i s e l y : o u r m e n t a l r o u t i n e p r o c e s s e s ) , i . e . b e g i n 
t o t h i n k on a m e t a - l e v e l a b o v e t h a t o f d a t a p r o c e s s i n g . 
c ) T h a n k s t o h i g h l y - m o t i va t e d t e a c h e r s a n d s t u d e n t s c o m p u t e r 
s c i e n c e has become a w e l l - e s t a b l i s h e d f e a t u r e o f e d u c a t i o n 
a t s e c o n d a r y l e v e l I I . I n c e r t a i n f e d e r a l s t a t e s , more t h a n 
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a l r e a d y t a k i n g p a r t i n c o m p u t e r s c i e n c e c o u r s e s . 
d) F u r t h e r t e a c h e r t r a i n i n g i n t h i s a r e a has t a k e n t h e f o r m 
p a r t l y o f u n i v e r s i t y a n d c o l l e g e c o u r s e s , a n d p a r t l y o f 
t e a c h e r s t r a i n i n g t h e m s e l v e s . The t r a i n i n g o f s p e c i a l i s t 
c o m p u t e r s c i e n c e t e a c h e r s i s o n l y j u s t b e g i n n i n g . As y e t , 
t h e r e i s no c h a i r i n c o m p u t e r s c i e n c e t e a c h i n g a t any Germany 
u n i v e r s i t y . On t h e w h o l e t h e s u b j e c t i s t a u g h t by a s m a l l 
n u m b e r o f m o t i v a t e d u n i v e r s i t y t e a c h e r s on a v o l u n t a r y b a s i s 
i n a d d i t i o n t o t h e i r r e g u l a r c l a s s e s . 
e) T h e G e r m a n m o d e l i n t h i s b r a n c h o f e d u c a t i o n , w i t h m o r e 
t h a n 10 y e a r s ' p r a c t i c a l e x p e r i e n c e t o i t s n a m e , c a n a l s o 
s e r v e as a b a s i s f o r o t h e r E u r o p e a n s t a t e s . T h i s mode l has 
b e e n d e v e l o p e d a n d h a s p r o v e d i t s w o r t h p a r a l l e l t o , a n d 
o n l y a l i t t l e l a t e r i n t i m e t h a n , t h e d e v e l o p m e n t o f c o m p u t e r 
s c i e n c e c o u r s e s i n German ( t e c h n i c a l ) u n i v e r s i t i e s and c o l l e g e s . 
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f ) The f u r t h e r d e v e l o p m e n t w i t h i n g e n e r a l s e c o n d a r y l e v e l I I 
was s e e n by t h e w o r k i n g p a r t y t o l i e , w i t h t h e i n c r e a s e d 
a v a i l a b i l i t y o f c o m p u t e r systems i n s c h o o l s , i n t h e g r o w i n g 
i n t e g r a t i o n of computers i n t o t h e t e a c h i n g of o t h e r s u b j e c t s 
( m a t h e m a t i c s , p h y s i c s , b i o l o g y , l a n g u a g e s , s o c i a l s c i e n c e s 
e t c ) . T h i s w o u l d r e q u i r e t h e p r o v i s i o n o f more p o w e r f u l 
c o m p u t e r s y s t e m s . P r o v i s i o n s h o u l d be made i n each s c h o o l 
fo r a number of good q u a l i t y "work s t a t i o n compute rs" ( i . e . h i g h 
p e r f o r m a n c e " p e r s o n a l c o m p u t e r s " w i t h a p e r f o r m a n c e of a t 
l e a s t 1 Mips and w o r k i n g memories of at l e a s t 0 .5 m e g a b y t e s ) , 
on w h i c h p r o v e n - i n c l u d i n g c o m m e r c i a l - p r o g r a m s c o u l d 
be used. This could inc lude data bank s y s t e m s , t a b l e c a l c u l a t i o n 
p r o c e d u r e s , s t a t i s t i c a l a n a l y s i s m e t h o d s , g r a p h i c s p a c k a g e s 
and good " t e a c h w a r e " f o r t e a c h i n g and p r o b l e m s o l v i n g . The 
w o r k i n g p a r t y s u g g e s t e d t h a t such u s e r s y s t e m s be c h o s e n 
and recommended on a n a t i o n a l ( o r even i n t e r n a t i o n a l ) l e v e l . 
I n t e r a c t i v e p r o g r a m m i n g , which r e m a i n s as i m p o r t a n t as e v e r 
f o r computer s c i e n c e i n s t r u c t i o n , i s a d m i t t e d l y g i v i n g way 
t o a c e r t a i n e x t e n t t o t h e i n t e r a c t i v e use of u s e r p rograms 
as d e s c r i b e d a b o v e . 
g) T h e w o r k i n g p a r t y a l s o f e l t t h a t i n a d d i t i o n t e c h n i c a l 
c o m m u n i c a t i o n a p p a r a t u s ( s u c h as v i d e o t e x t ) s h o u l d be made 
a v a i l a b l e a t s e c o n d a r y l e v e l I I w i t h i n t h e f r a m e w o r k o f 
bas ic i n s t r u c t i o n i n i n f o r m a t i o n t e c h n o l o g y , t h e r e b y e x t e n d i n g 
a n d s u p p l e m e n t i n g t h e use o f t h e c o m p u t e r as a t e a c h i n g 
t o o l and a m e d i u m . I n no c a s e s h o u l d t h e use o f c o m p u t e r s 
be l i m i t e d t o "home c o m p u t e r s " and s i m i l a r m i n i a t u r e computers 
- a l r e a d y owned by a number of s t u d e n t s . 
5 . 2 . Secondary l e v e l 1 
I n t h e F e d e r a l R e p u b l i c o f Germany t h e use o f c o m p u t e r s a n d 
i n s t r u c t i o n i n t h e r u d i m e n t s o f d a t a p r o c e s s i n g a t s e c o n d a r y 
l e v e l I got o f f t o a r e l a t i v e l y l a t e s t a r t ( a r o u n d 1 9 8 3 / 8 4 ) . So 
f a r no u n i f o r m p a t t e r n s o f t a c k l i n g t h e s u b j e c t at t h i s l e v e l 
c o u l d be o b s e r v e d . The " p l u r a l i s t i c a p p r o a c h e s " o f i n d i v i d u a l 
f e d e r a l s t a t e s were l e a d i n g , as S e n a t o r L a u r i e n f e a r e d , t o a 
" c o n f u s i n g m u d d l e " . Examples of such approaches i n c l u d e d : 
i n s t r u c t i o n i n t h e " r u d i m e n t s o f d a t a p r o c e s s i n g " and 
c o m p u t e r s , 
p r o g r a m m i n g i n s i m p l e f u n c t i o n a l p r o g r a m m i n g l anguages 
(BASIC or LOGO e t c . ) , 
the use of computer systems with very simple user programs, 
a t t e m p t s to impart simple basic data processing t e c h n o l o g y 
n o t i o n s (a sort of "computer driving l i c e n c e " ) . 
T h e r e is a l r e a d y a r e c o g n i z a b l e tendency in the Federal Republic 
of G e r m a n y not to i n t r o d u c e a new s u b j e c t ( c o m p u t e r s c i e n c e 
or s u c h l i k e ) for the ti m e b e i n g at s e c o n d a r y level I but - as 
r e q u i r e d by the J o i n t F e d e r a l and S t a t e G o v e r n m e n t C o m m i t t e e 
- to d e v e l o p b a s i c t r a i n i n g in i n f o r m a t i o n t e c h n o l o g y as an 
integral part of e x i s t i n g " m a i n s u b j e c t s " such as e n g i n e e r i n g 
(in t h e u p p e r c l a s s e s of e l e m e n t a r y s c h o o l s ) , m a t h e m a t i c s (in 
tech n i c a l and grammar s c h o o l s ) or social s c i e n c e s . 
W h a t d i d t h e m e m b e r s of t he w o r k i n g p a r t y u n d e r s t a n d by the 
term "basic training in in f o r m a t i o n technology"? After d i s c u s s i n g 
Dr G o l d s t e i n ' s (Great B r i t a i n ) introductory lecture, they agreed 
e s s e n t i a l l y with the theses contained in Dr G o l d s t e i n ' s l e c t u r e , 
v i z . that : 
I n f o r m a t i o n t e c h n o l o g y i n v o l v e s the s t o r a g e , r e t r i e v a l , 
processing and production of data with the help of electronic 
medi a. 
S u c h d a t a can be p r o d u c e d in spoken, p i c t o r i a l , t a c t i l e , 
textual or numerical form. 
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I n s t r u c t i o n i n i n f o r m a t i o n t e c h n o l o g y ( i n schoo ls ) inc ludes 
t h e e c o n o m i c , s o c i a l , m o r a l and p o l i t i c a l e f f e c t s o f 
d a t a p r o c e s s i n g as w e l l as i t s a p p l i c a t i o n i n e d u c a t i o n , 
economic l i f e , i n d u s t r y and e v e r y d a y l i f e . 
T h i s means t h a t a secondary l e v e l I s t u d e n t s h o u l d : 
be a b l e t o make " i n t e l l i g e n t " use of d i f f e r e n t i n f o r m a t i o n 
t e c h n o l o g y systems f o r r o u t i n e t a s k s and p r o b l e m - s o l v i n g , 
u n d e r s t a n d how d a t a i s s t o r e d , p r o c e s s e d and u s e d f o r 
c o m m u n i c a t i o n p u r p o s e s , as w e l l as t h e ( c o n f i d e n t i a l ) 
h a n d l i n g of e l e c t r o n i c d a t a . 
r e c o g n i z e t h e m o r a l and s o c i a l q u e s t i o n s which can a r i s e 
f rom t h e use of i n f o r m a t i o n t e c h n o l o g y . 
From t h e a b o v e Dr G o l d s t e i n c o n c l u d e d t h a t a l l s t u d e n t s s h o u l d 
be i n a pos i t i on to : 
use i n f o r m a t i o n t e c h n o l o g y systems for s t o r i n g and process ing 
i n s t r u c t i o n s , s e l e c t i n g i n f o r m a t i o n and f o r c o n t r o l p u r p o s e s , 
u n d e r s t a n d t h e w o r k i n g s o f a s i m p l e 8 - 1 2 i n s t r u c t i o n 
computer p r o g r a m , 
s o l v e ( s i m p l e ) p rob lems by programming or by m o d i f i c a t i o n 
of computer p r o g r a m s , 
work t o g e t h e r w i t h o t h e r s t u d e n t s i n d e f i n i n g and s o l v i n g 
prob l e m s . 
S u c h a p p l i c a t i o n s at s e c o n d a r y l e v e l I would include work with 
s i m p l e , p r e - p r o g r a m m e d g a m e s , s i m p l e e x e r c i s e s i n v o l v i n g the 
s t o r a g e and r e t r i e v a l of i n f o r m a t i o n , s i m p l e g r a p h i c s a p p l i -
c a t i o n s , working in LOGO programming language; simple s i m u l a t i o n s 
as well as simple experiments with word processing p r o g r a m s . 
T h e v e r y d i f f e r i n g l e v e l s of s t u d e n t a b i l i t y in t h e a r e a of 
i n f o r m a t i o n t e c h n o l o g y s h o u l d be c o m p e n s a t e d for by the u s e 
of "open ended s o f t w a r e " ( p r o g r a m s a d a p t a b l e to the l e v e l s of 
individual s t u d e n t s ) . 
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O b t a i n i n g t e a c h e r s q u a l i f i e d i n t h i s a r e a a t s e c o n d a r y l e v e l 
I i s p r o v i n g a s e r i o u s p r o b l e m i n a l l European Community Member 
S t a t e s i n v o l v e d . A number of d i f f e r e n t s u g g e s t i o n s were d i s c u s s e d 
i n t h e w o r k i n g p a r t i e s . These i n c l u d e d : 
a ) I n i t i a l l y a p p r o p r i a t e m e a s u r e s shou ld be t a k e n t o se t a s i d e 
t e a c h e r s ' f e a r s o f i n f o r m a t i o n t e c h n o l o g y a p p a r a t u s s u c h 
a s c o m p u t e r s . F o r e x a m p l e , c o m p u t e r s c o u l d be s e t up i n 
s t a f f rooms or t e a c h e r s g i v e n t h e p o s s i b i l i t y o f p u r c h a s i n g 
such a p p a r a t u s a t v e r y r e d u c e d p r i c e s . The t e a c h e r s h o u l d 
be p l a c e d i n a p o s i t i o n o f b e i n g a b l e t o i d e n t i f y w i t h t h e 
new t e a c h i n g t o o l and medium. 
b) I n o r d e r f o r t e a c h e r s t o f a m i l i a r i z e t h e m s e l v e s on t h e i r 
own w i t h t h e new m a t e r i a l , s u i t a b l e l e a r n i n g m a t e r i a l o r 
c o u r s e s a t t e a c h e r s ' f u r t h e r e d u c a t i o n i n s t i t u t e s s h o u l d 
be p r o v i d e d , t o a l l o w t e a c h e r s t o come t o g r i p s w i t h t h e 
use o f i n f o r m a t i o n t e c h n o l o g y i n e d u c a t i o n . T e a c h e r s must 
be i n a p o s i t i o n t o be a b l e t o e d u c a t e t h e m s e l v e s f u r t h e r 
on t h e i r o w n . T h i s c o u l d a l s o i n v o l v e t h e use o f p u b l i c 
c o m m u n i c a t i o n s media ( t e l e v i s i o n ) . 
5 . 3 . S e c o n d a r y l e v e l I I - commerc i a I l y - o r i en t ed p r o f e s s i o n a l 
t r a i n i n g 
P r o f e s s i o n a l t r a i n i n g i n Germany i s t y p i c a l l y c a r r i e d out under 
t h e s o - c a l l e d " d u a l s y s t e m " . 
T r a i n e e s s p e n d one or two days a week at p a r t - t i m e p r o f e s s i o n a l 
t r a i n i n g s c h o o l s , and f o r t h e r e m a i n i n g 3-4 days r e c e i v e p r a c t i c a l 
t r a i n i n g on t h e s h o p - f l o o r . T h i s r e s u l t s i n c l o s e c o o p e r a t i o n 
and i n t e r a c t i o n be tween s c h o o l s and t r a i n i n g f i r m s . 
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At f u l l - t i m e p r o f e s s i o n a l t r a i n i n g s c h o o l s , w h i c h , h o w e v e r , 
a r e t h e e x c e p t i o n , s t u d e n t s r e c e i v e b o t h p r a c t i c a l and t h e o r e t i c a l 
t r a i n i n g a t t h e schoo l i t s e l f . 
For a number of p r o f e s s i o n s w i t h d i f f e r i n g i n f o r m a t i o n t e c h n o l o g y 
r e q u i r e m e n t s t h e r e now e x i s t c l e a r s y l l a b u s a n d e x a m i n a t i o n 
g u i d e l i n e s . T h e r e a r e t o o many d i f f e r e n t p o s s i b i l i t i e s t o a l l o w 
us t o p r o v i d e a s i m p l i f i e d d e s c r i p t i o n . 
B a s i c t r a i n i n g i n i n f o r m a t i o n t e c h n o l o g y has o n l y begun r e l a t i v e l y 
r e c e n t l y i n t h e c o m m e r c i a l l y - o r i e n t e d p r o f e s s i o n a l t r a i n i n g 
a t s e c o n d a r y l e v e l I I , i n p a r t i c u l a r i n t h o s e p r o f e s s i o n s which 
a r e n o t d i r e c t l y i n v o l v e d w i t h d a t a p r o c e s s i n g . F o r c e r t a i n 
p r o f e s s i o n s t h e r e i s no p r o v i s i o n f o r such b a s i c t r a i n i n g i n 
p r o f e s s i o n a l t r a i n i n g s c h o o l s . Work i s c u r r e n t l y i n p r o g r e s s 
on s u i t a b l e c o u r s e s and s y l l a b i . 
The i n t r o d u c t o r y l e c t u r e g i v e n by P r o f . A s s e l b o r n (Luxembourg ) 
p r o v i d e d t h e group work w i t h a number of i n t e r e s t i n g s t i m u l i . The 
f o l l o w i n g a r e e x a m p l e s of t h e 15 " e x p e r i e n c e s " as w e l l as t h e 
l a r g e number of q u e s t i o n s p r o v i d e d by h i s l e c t u r e : 
1) I n s t r u c t i o n on i n f o r m a t i o n t e c h n o l o g y which i s t o o r e s t r i c t e d 
t o "modern" t e c h n o l o g y o f t e n b e a r s no r e l a t i o n t o r e a l l i f e 
p rob l e m s . 
2) Programmed i n s t r u c t i o n as p r o v i d e d by p r o d u c e r s and companies 
i s s c a r c e l y u s a b l e i n p r o f e s s i o n a l t r a i n i n g s c h o o l s . 
3 ) C o m p u t e r - a s s i s t e d i n s t r u c t i o n , where the computer i s r e d u c e d 
t o a p u r e l y t e a c h i n g r o l e , has so f a r n o t f o u n d a c c e p t a n c e 
i n t h e c o m m e r c i a l t r a i n i n g a r e a . 
4 ) S t a n d a r d p r o g r a m s such as word p r o c e s s i n g s o f t w a r e , " s p r e a d -
s h e e t s " and d a t a b a n k s o f t w a r e a r e b e c o m i n g i n c r e a s i n g l y 
p o p u l a r ; h o w e v e r , p r o b l e m s s t i l l a p p a r e n t l y rema in in app ly ing 
them i n an a p p r o p r i a t e f a s h i o n . 
5 ) Communica t ions t e c h n o l o g i e s w i l l become i n c r e a s i n g l y i m p o r t a n t , 
o p e n i n g up c o m p l e t e l y new h o r i z o n s to s c h o o l s . 
6 ) What c o n d i t i o n s c o u l d be n e g o t i a t e d w i t h m a n u f a c t u r e r s i n 
o r d e r t o s i m p l i f y the use of t h e i r p r o d u c t s i n s c h o o l s ? 
7 ) W o u l d i t be p o s s i b l e t o c o n c e i v e of a n e t w o r k of a s s o c i a t e d 
s t u d e n t e n t e r p r i s e s , e n t e r i n g i n t o " b u s i n e s s " r e l a t i o n s h i p s 
w i t h i n t h e f ramework of t h e s c h o o l system and a l l o w i n g s tudents 
t o g a t h e r u s e f u l and p r a c t i c a l e x p e r i e n c e w i t h i n s u c h a 
s i m u l a t e d b u s i n e s s a t m o s p h e r e ? Could such a p r o j e c t be promoted 
by t h e European Community on an i n t e r n a t i o n a l l e v e l ? 
The w o r k i n g p a r t y was l a r g e l y i n a g r e e m e n t t h a t e d u c a t i o n i n 
i n f o m a t i o n t e c h n o l o g y had o n l y t o o o f t e n i n t h e pas t been l i m i t e d 
t o p a r t i a l a s p e c t s , t h e r e b y l o s i n g s i g h t o f t h e w h o l e , i . e . 
i n f o r m a t i o n s y s t e m s . I n s t r u c t i o n i n v o l v i n g new d a t a m e d i a s h o u l d 
once a g a i n put t h e emphas is on t h e concept of i n f o r m a t i o n , a l l o w i n g 
s t u d e n t s t o examine complex i n f o r m a t i o n s y s t e m s w i t h i n b u s i n e s s 
e n t e r p r i s e s . G r e a t e r i m p o r t a n c e s h o u l d be g i v e n to c o m m u n i c a t i o n 
processes ( b e t w e e n human b e i n g s , b e t w e e n human b e i n g s and machines 
as w e l l as b e t w e e n m a c h i n e s ) . S t u d e n t s s h o u l d a l s o l e a r n t o 
a s s e s s t h e economic v a l u e o f i n f o r m a t i o n as w e l l as u n d e r s t a n d 
t h e "power s t r u c t u r e s a r i s i n g out o f i n f o r m a t i o n s y s t e m s " . 
The v a r i o u s p o s s i b i l i t i e s f o r t h e " i n t e l l i g e n t " use o f s u i t a b l y 
a d a p t e d u s e r s o f t w a r e ( f o r word p r o c e s s i n g or f i l e work e t c ) 
and t h e p r o v i s i o n o f such s o f t w a r e was d i s c u s s e d i n d e t a i l i n 
t h e w o r k i n g p a r t y . The s u g g e s t i o n of c r e a t i n g a network of umbre l la 
f i r m s w i t h i n a European n e t w o r k , i n i t i a l l y i n B e l g i u m , the F e d e r a l 
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Republic, England, and Luxembourg, was the subject of lively 
and enthusiastic discussion. 
A further focal point of joint efforts is the problem of initial 
and further teacher training. Efforts should be made to obtain 
data specialists as teachers for students from data-intensive 
p r o f e s s i o n s . In addition all teachers should be r e q u i r e d to 
acquaint themselves with basic training in information technology, 
in order to be able to provide instruction to different professional 
groups to their needs. 
The Federal Republic is rapidly expanding its communications 
networks. More and more local networks are being created, allowing 
work station computers to be connected both with one another 
and with computer centres. The working party was of the opinion 
that practical instruction in' handling and using the new information 
technology possibilities in the "office of the future" and "the 
communications services of the future" should be an obligatory 
part of secondary level II professional training. 
5 . 5 . S e c o n d a r y level II - technically-oriented professional 
traini ngl 
At the current stage of development no broad-based, fully developed, 
officially sanctioned and permanent general instruction in infor-
mation technology exists in any of the EC states represented 
at the seminar. And students leaving s e c o n d a r y level I for 
technically-oriented professional training do not have a uniform 
educational background. 
TThe reporter was unable to attend the meetings of this particular 
working party. This chapter therefore consists of quotes from 
papers drawn up at these meetings. 
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N o n e t h e l e s s , a l l s t a t e s a g r e e on t h e n e c e s s i t y of b a s i c i n s t r u c t i o n 
i n i n f o r m a t i o n t e c h n o l o g y . H o w e v e r , a p p r o a c h e s t o c u r r i c u l a , 
c o n t e n t s and t e a c h i n g methods d i f f e r w i d e l y . 
I n t h e v i e w of t h e w o r k i n g p a r t y a c e n t r a l p r o b l e m i n the t each ing 
of i n f o r m a t i o n and c o m m u n i c a t i o n s t e c h n o l o g y i n a l l s t a t e s r e m a i n s 
t h a t o f t h e i n i t i a l and o n g o i n g t r a i n i n g o f t e a c h e r s and i n -
s t r u c t o r s . M a j o r e f f o r t s a r e b e i n g u n d e r t a k e n by a l l s t a t e s , 
a i m e d a t e f f e c t i v e and r a p i d a c c e p t a n c e by means of a " s n o w b a l l " 
m u l t i p l i c a t o r e f f e c t . M e a s u r e s t o e n c o u r a g e f u r t h e r e d u c a t i o n 
s h o u l d i n c l u d e n o t o n l y i n f o r m a t i o n t e c h n o l o g y , s c i e n t i f i c and 
t e c h n i c a l a s p e c t s , b u t a l s o t h e e f f e c t s on t h e e c o n o m i c a n d 
w o r k o r g a n i z a t i o n s t r u c t u r e s w i t h i n i n d i v i d u a l companies - t h e 
i m p a c t o f t e c h n o l o g i c a l c r e a t i o n on t h e s o c i a l c o n t r a c t . 
The d i s c u s s i o n made c l e a r t h a t t h e s e new e l e m e n t s i n t h e f i e l d 
of i n f o r m a t i o n t e c h n o l o g y t r a i n i n g a l s o gave r i s e t o a r e q u i r e m e n t 
f o r new t e a c h i n g and l e a r n i n g m e t h o d s . . P r e f e r e n c e s h o u l d be 
g i v e n t o t h o s e t r a i n i n g m e t h o d s w h i c h e n c o u r a g e , among o t h e r 
t h i n g s , l e a r n i n g t o how t o p l a n , competence i n t h e use of methods, 
i n d e p e n d e n t w o r k i n g and s y s t e m s t h i n k i n g . S u g g e s t i o n s i n c l u d e d 
a p r o p o s a l t h a t t h e European Community shou ld o r g a n i z e an o n g o i n g 
e x c h a n g e o f r e l e v a n t e x p e r i e n c e and m a t e r i a l s , u s i n g CEDEFOP 
f o r e x a m p l e as a v e h i c l e . 
As r e g a r d s t h e a p p l i c a t i o n o f u s e r s o f t w a r e i n p r o f e s s i o n a l 
t r a i n i n g i t was d e t e r m i n e d t h a t as a r u l e t h i s does n o t meet 
t h e r e q u i r e d p e d a g o g i c a l a n d t e a c h i n g c r i t e r i a . Such s o f t w a r e 
should be improved by means of c l o s e r c o o p e r a t i o n be tween computer 
e x p e r t s and t h e t e a c h i n g p r o f e s s i o n . 
40-
The members o f t h e w o r k i n g p a r t y w e r e u n i t e d i n f i n d i n g t h a t , 
i n t h e a r e a o f CNC t e c h n o l o g y , p r o c e s s s i m u l a t i o n based on t h e 
use of persona l computers p r o v i d e d v e r y s u i t a b l e t e a c h i n g m a t e r i a l , 
f o r b o t h t e a c h i n g and e c o n o m i c r e a s o n s . E x p e r i e n c e had shown 
t h a t t h i s k i n d of s i m u l a t i o n r a p i d l y b r o k e down a n y a n x i e t y 
and i n h i b i t i o n s s t i l l e x i s t i n g r e l a t i n g t o t h e use of i n f o r m a t i o n 
t e c h n o l o g y a p p a r a t u s . 
6 . C o n c l u d i n g remarks 
Seen f rom t h e v i e w p o i n t o f t h e author of t h i s a r t i c l e , the f o l l o w i n g 
t a s k s must be t a c k l e d w i t h i n t h e E u r o p e a n Communi ty as a m a t t e r 
of p r i o r i t y and w i t h o u t d e l a y . 
1) M o d e l s a n d e f f e c t i v e m e a s u r e s must be p l a n n e d , t e s t e d 
and i m p l e m e n t e d f o r b a s i c and f u r t h e r t e a c h e r t r a i n i n g . 
E x c h a n g e s o f e x p e r i e n c e s h o u l d t a k e p l a c e w i t h i n t h e 
C o m m u n i t y , a l l o w i n g a c e r t a i n u n i f i c a t i o n o f c o n t e n t s 
and c u r r i c u l a . Exchanges b e t w e e n t e a c h e r s c o u l d c o n t r i b u t e 
s u b s t a n t i a l l y t o such an exchange of e x p e r i e n c e . 
2 ) The d e v e l o p m e n t , t e s t i n g and i m p l e m e n t a t i o n of s o f t w a r e 
s u i t a b l e f o r t e a c h i n g p u r p o s e s s h o u l d be e n c o u r a g e d -
not l e a s t i n c o l l a b o r a t i o n w i th data processing manufac turers 
and s o f t w a r e houses - on a b r o a d , and i f p o s s i b l e , i n t e r -
n a t i o n a l l e v e l . Computer systems w i t h o u t s p e c i a l t e a c h i n g -
o r i e n t e d u s e r s o f t w a r e a r e o f l i t t l e use i n s e c o n d a r y 
e d u c a t i o n . S o f t w a r e p r o d u c e d l o c a l l y a t i n d i v i d u a l s c h o o l s 
h a r d l y ever meets t h e r e q u i r e d q u a l i t y s t a n d a r d s . Computers 
can o n l y be s u c c e s s f u l l y i n t e g r a t e d i n t o a l a r g e number 
of s c h o o l s u b j e c t s as w e l l as d a i l y l i f e i f a s u f f i c i e n t 
number o f p r o g r a m s , p r o p e r l y a d a p t e d t o b o t h u s e r s and 
t a s k s , a r e a v a i l a b l e . 
3 ) A l l i n f o r m a t i o n t e c h n o l o g y m a t e r i a l and a p p a r a t u s used 
i n s e c o n d a r y s c h o o l s must be d i r e c t e d - n o t o n l y i n p r o -
f e s s i o n a l t r a i n i n g s c h o o l s - t o w a r d s r e a l - l i f e t a s k s . Not 
l e a s t of a l l t h i s m a t e r i a l and a p p a r a t u s s h o u l d p r o v i d e 
b o t h a d e m o n s t r a t i o n and an a d v e r t i s e m e n t f o r the s e n s i b l e 
use of i n f o r m a t i o n t e c h n o l o g y e q u i p m e n t , as w e l l as b e i n g 
a b l e t o p r o v i d e i n f o r m a t i o n on t h e e f f e c t s as w e l l as 
t h e l i m i t s o f modern i n f o r m a t i o n t e c h n o l o g y . 
4 ) B a s i c t r a i n i n g i n t h e a r e a of i n f o r m a t i o n t e c h n o l o g y 
a n d t h e f u n d a m e n t a l s o f c o m p u t e r s c i e n c e s h o u l d h a v e 
p r i o r i t y r i g h t t h r o u g h t h e s e c o n d a r y e d u c a t i o n s y s t e m 
o v e r t h e i m p a r t i n g o f s h o r t - l i v e d t e c h n i c a l k n o w l e d g e 
a n d t r a i n i n g on s p e c i f i c a p p a r a t u s w i t h s p e c i f i c a p p l i -
c a t i o n s . The c a r e f u l b u i l d i n g up of a f u n d a m e n t a l knowledge 
a n d t h e p r a c t i c a l use of t h i s knowledge i n b u i l d i n g b a s i c 
s y s t e m s s h o u l d form t h e b a s i s f o r t h e " l i f e l o n g l e a r n i n g 
a n d h a n d l i n g of i n f o r m a t i o n t e c h n o l o g y s y s t e m s " w h i c h 
w i l l be a d e c i s i v e f a c t o r in the l i f e of t o d a y ' s s c h o o l g o e r s . 
The s e m i n a r on t h e i n t r o d u c t i o n of new i n f o r m a t i o n t e c h n o l o g i e s 
i n t h e s e c o n d a r y s c h o o l a r e a has shown t h a t t h e r e i s no l a c k 
o f i d e a s , a p p r o a c h e s , p l a n s and m o d e l s f o r t h i s t a s k a m o n g s t 
t h e E u r o p e a n p a r t n e r s t a t e s . The t a s k b e f o r e us i s t o c o n v e r t 
t h e m s t e p - b y - s t e p a n d , as f a r as p o s s i b l e , i n c l o s e c o o p e r a t i o n 
b e t w e e n t h e d i f f e r e n t p a r t n e r s t a t e s , i n t o p r a c t i c e . G i v e n t h e 
c o m p e t i t i v e s i t u a t i o n o f E u r o p e v i s - à - v i s economic powers such 
as t h e USA and J a p a n , w i t h t h e i r s t r o n g p o s i t i o n i n t h e f i e l d 
o f i n f o r m a t i o n t e c h n o l o g y , a p o s i t i o n t h e y a r e c o n t i n u i n g t o 
e x p a n d , d e c i s i v e a c t i o n becomes a d u t y of t h e European Community . 
-42-
Perhaps future seminars of a s i m i l a r n a t u r e to the p r e s e n t one 
will deal with more c o n c r e t e and specific tasks, allowing them 
to be considered jointly and then t a c k l e d w i t h i n the f r a m e w o r k 
of joint p r o j e c t s . It is time for the e x c h a n g e of information 
- however important this might be - to result in joint d e c i s i o n s 
and joint action. 
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